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Evaluation of Temporal Summation
 (Pain Windup)
The PATHWAY Pain & Sensory Evaluation System is an advanced, computerized, thermal stimulator designed
for neurological and pain research. Through rapid and precise thermal stimulation oscillation control, PATHWAY
(CHEPS Model) enables the evaluation of Temporal Summation, providing unique information regarding central
pain processing mechanisms related to central sensitization.

Selected References
Granot M, Granovsky Y, Sprecher E, Nir RR, Yarnitsky D. Contact heat-evoked temporal summation: Tonic vs. repetitive-phasic stimulation.
Pain 2004; 122: 295–305.

Fillingim RB, Maixner W, Kincaid S, Silva S. Sex differences in temporal summation but not sensory-discriminative processing of thermal
pain. Pain 1998; 75: 121–127.

Hastie BA, Riley JL 3rd, Robinson ME, Glover T, Campbell CM, Staud R, Fillingim RB. Cluster analysis of multiple experimental pain
modalities. Pain 2005; 116: 227–237.

Lautenbacher S, Kunz M, Strate P, Nielsen J, Arendt-Nielsen L. Age effects on pain thresholds, temporal summation and spatial summation
of heat and pressure pain. Pain 2005; 115: 410–8.

Staud R, Price DD, Fillingim RB. Advanced Continuous-Contact Heat Pulse Design for Efficient Temporal Summation of Second Pain
(Windup). The Journal of Pain 2006; 7 (8): 575-582.

Vierck Jr CJ, Cannon RL, Fry G, Maixner W, Whitsel BL. Characteristics of temporal summation of second pain sensations elicited by
brief contact of glabrous skin by a preheated thermode. J of Neurophysiology 1997; 78: 992–1002.

Windup screen using Spikes
(with CoVAS)

Temporal Summation can be an important component of a thermal sensory evaluation protocol:

Exaggerated temporal summation (TS) of pain characterizes several chronic pain disorders,
suggesting that mechanisms supporting TS may be involved in the onset or maintenance 
of clinical pain. Assessment of TS can help characterize the perceptual disturbances 
experienced by these patients.

Temporal summation of pain is the most widely applicable quantitative sensory testing 
method that invokes neural mechanisms related to central sensitization. Central sensitization
is believed to be an important determinant of many chronic pain conditions; therefore, 
technology/protocols that simulate such processes are particularly important.

Temporal summation can be an important outcome measure in clinical trials. If a patient 
displays enhanced TS and if TS reflects some of the neurochemical processes underlying 
central sensitization, then effective treatments would be expected to reverse the condition.

A temporal summation protocol can provide two separate indices of pain perception in
a brief series of heat pulses. One index is TS itself, which is reflected in the degree of 
increase in pain ratings across a series of trials. The other index is an overall measure 
of pain sensitivity, which is reflected in the average rating collapsed across trials.

Windup screen using Ramp & Hold
(with CoVAS)
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